Objectives: To assess how site of pelvic organ prolapse repair affects overactive bladder (OAB) symptoms, we compared change in OAB symptoms in women undergoing isolated anterior/apical (AA) repair versus isolated posterior (P) repair.
O veractive bladder (OAB) affects an estimated 38% of community-dwelling adult women, and, in the United States alone, treatment of OAB costs more than $65 billion dollars each year. 1, 2 Pelvic organ prolapse (POP) is also common, with a woman's reported lifetime risk of undergoing surgery for POP repair ranging from 11% to 19%. 3, 4 Since OAB and POP are common conditions affecting similar populations of adult women, it is not surprising that OAB and POP often occur concomitantly in the same patient. 5, 6 The relationship between OAB and POP is unclear. Research has shown that obstructive urinary symptoms increase with greater severity of prolapse. 7 However, other urinary symptoms do not consistently correlate with anterior or apical compartment defects. 7Y10 Recent studies investigating the effect of POP repair on OAB symptomatology have shown that, in most cases, patients experience an improvement in OAB symptoms when assessed several months to years after undergoing POP surgery. 11Y18 Yet, it remains to be determined whether the repair of a specific compartment is associated with improvements in OAB or whether simply undergoing any prolapse repair leads to improved OAB symptoms.
Therefore, our primary objective was to assess how the site of prolapse repair affects OAB symptoms in the postoperative period. We measured OAB symptoms, as assessed by the Overactive Bladder Questionnaire Symptom Severity (OAB-q SS) validated questionnaire, before and after surgery in patients undergoing prolapse repair to determine whether site of repair is associated with the margin of improvement in postoperative OAB symptoms.
MATERIALS AND METHODS
We performed a retrospective cohort study of women with bothersome OAB who were undergoing prolapse repair in the Division of Urogynecology and Reconstructive Surgery at Duke University Medical Center from February 2011 through December 2012. Institutional review board (IRB) approval was obtained before study initiation (IRB no. Pro00043314). We compared 2 cohorts: (1) those undergoing isolated anterior/ apical (AA) prolapse repair; and (2) those undergoing isolated posterior (P) prolapse repair. For both cohorts, we included subjects undergoing prolapse repair with or without concomitant midurethral sling. Our principal interest was to examine the effect of anterior compartment repair (AA procedure) versus prolapse repair not involving the anterior compartment (isolated P repair). Thus, we excluded women undergoing AA and P repair (ie, repairs in all compartments).
Patient responses to validated quality of life questionnaires were collected at the preoperative visit and 6 weeks postoperatively. Patients were approached by a research coordinator and asked to complete confidential questionnaires before their preoperative surgical workup visit and 6 weeks after surgery. Subjects were also contacted via e-mail through the Research Electronic Data Capture consortium 19 and given the option to complete questionnaires electronically prior to office visits. All subjects scheduled for surgery were asked to complete the Pelvic Floor Distress Inventory short form . The PFDI-20 assesses the presence of symptoms of lower urinary tract disorders, lower gastrointestinal tract disorders, and POP, and assesses the degree of bother and distress that is caused by those symptoms. 20 This validated questionnaire has been shown to be responsive to change in women with pelvic floor disorders undergoing surgery. 20 The PFDI-20 is comprised of a total of 20 questions divided into 3 scales (the Urinary Distress Inventory [UDI-6], the Pelvic Organ Prolapse Distress Inventory , and the Colorectal-Anal Distress Inventory [CRADI-8]), with a summary score calculated as the sum of all 3 subscales with higher scores indicating greater distress. For our study, if a patient answered yes to question 16 of the PFDI-20 (''Do you usually experience leakage associated with a feeling of urgency; that is, a strong sensation of needing to go to the bathroom?'') at the preoperative visit and also indicated ''moderate'' or ''quite a bit'' degree of bother, she was prompted to complete the OAB-q short form at that visit and on all subsequent questionnaires. The OAB-q is used to assess the impact of OAB symptoms on the patient's life 21 and has been shown to be responsive to reductions in urinary urgency, frequency, and incontinence during anticholinergic therapy. 22 The OAB-q short form questionnaire consists of 19 items divided into a 6-item SS scale and a 13-item health-related quality of life (HRQL) scale, with both scales ranging from 0 to 100. For the OAB-q SS scale, a higher score indicates worse severity of symptoms, whereas for the OAB-q HRQL scale, a higher score indicates better quality of life.
Data regarding demographics, medical history, surgical history, preoperative pelvic organ prolapse quantification (POP-Q) and urodynamic study results, surgical procedures, and postoperative information including postoperative POP-Q and any complications were collected retrospectively from medical records. We defined AA repair to include anterior colporrhaphy and/or apical suspension including sacrocolpopexy with mesh (usually performed robotically), uterosacral ligament suspension, or sacrospinous ligament fixation. We defined P repair to include posterior colporrhaphy, perineorrhaphy, and/or perineoplasty. All P repairs and almost all anterior colporrhaphies were native tissue repairs, performed without vaginal synthetic mesh or biologic graft augmentation. One patient underwent anterior colporrhaphy and apical suspension with transvaginal mesh placement with the Uphold \ (Boston Scientific, Natick, Mass) mesh implant.
Our primary outcome was OAB-q SS change score, calculated as preoperative OAB-q SS score minus postoperative OAB-q SS score, such that a positive change score of higher numeric value indicates improved severity of symptoms after surgery. In order to determine the percentage of patients with significantly improved OAB-q SS scores after surgery, we defined improvement to be a change score on the OAB-q SS of 10 or greater. This value is consistent with previous work revealing that the minimally important difference on the OAB-q SS is 10 or higher. 23, 24 We compared OAB-q SS change scores as well as percentage of patients with improvement between our 2 cohorts to determine whether isolated AA repair as compared with isolated P repair improves OAB symptoms. The OAB-q HRQL change scores and the UDI-6 change scores were examined as secondary outcomes. The OAB-q HRQL change score was calculated as preoperative OAB-q HRQL minus postoperative OAB-q HRQL, and a large negative OAB-q HRQL change score indicates improved postoperative quality of life. The UDI-6 was calculated similarly, but a positive change score indicates improvement (decreased symptom bother).
Categorical variables were analyzed using the W 2 or the Fisher exact test; continuous variables were analyzed using the Student t test. Median POP-Q stage was analyzed via the Mann-Whitney U test. A P value of less than 0.05 defined statistical significance. Multivariate linear regression was performed to adjust for confounding variables, which were identified during bivariate analyses and univariate linear regression. All statistical analyses were performed using the Statistical Package for the Social Sciences version 20.0 (Chicago, Ill) and verified using SAS version 9.3 (SAS Institute, Cary, NC). Data are presented according to the Strengthening the Reporting of Observational Studies in Epidemiology guidelines for observational studies. 25 
RESULTS
There were a total of 175 subjects included in this study, with 133 (76%) undergoing AA repair and 42 (24%) undergoing P repair. Overall, baseline demographic characteristics, including baseline rates of stress urinary incontinence (SUI) assessed by affirmative response to PFDI-20 question 17 (''Do you usually experience urine leakage related to coughing, sneezing or laughing?'') and preoperative urodynamic studies, were similar between the 2 groups ( Table 1 ). The AA group had significantly worse preoperative prolapse, with a median preoperative POP-Q stage of 3 versus a median preoperative POP-Q stage of 2 in the Preoperative PFDI-20 scores indicated moderate symptom burden prior to surgery ( Table 2 ). All validated questionnaire scores significantly improved after surgery (PG0.05 for all), reflecting decreased symptom burden and improved quality of life for the subjects by their 6-week postoperative visit ( Table 2) . When comparing scores between the 2 cohorts, the subjects in the AA group had lower PFDI-20 scores on preoperative assessment (meanTSD, 128T49 in AA vs 157T51 in P, PG0.01; Table 3 ). This difference is likely attributable to the finding that the AA group had significantly lower colorectal symptom bother, as assessed via the CRADI-8 scale at the time of preoperative assessment (meanTSD CRADI-8 score, 26T22 in AA vs 48T26 in P, P 90.01), but had similar preoperative UDI-6 and POPDI-6 scores. Preoperative OAB-q SS and OAB-q HRQL scores indicated similar severity of OAB symptom burden and similar quality of life impairments due to OAB symptoms. There were no significant differences in postoperative PFDI-20, UDI-6, POPDI-6, CRADI-8, OAB-q SS, or OAB-q HRQL scores between the 2 groups (Table 3) .
For our primary outcome, OAB-q SS change score was found to be significantly higher in the AA group compared with the P group, indicating a larger improvement in OAB symptom severity postoperatively in patients undergoing isolated AA repair as compared with patients undergoing isolated P repair (meanTSD OAB-q SS change score, 26T24 in AA vs 13T28 in P, P=0.01; Table 3 ). Using an OAB-q SS change score of 10 or greater to define improvement, we found that 79% (84/106) of the AA patients versus 61% (19/31) of the P patients (P=0.042) experienced improvement in OAB symptoms. However, in a linear regression analysis adjusting for age, body mass index, diabetes, SUI, preoperative POP-Q stage, anticholinergic medication use, and concomitant midurethral sling, OAB-q SS change score did not remain significantly different between the 2 groups (P=0.09). We also performed linear regression analysis of postoperative OAB-q SS scores with the same variables listed above but also adding preoperative OAB-q SS score as a variable, and the outcome was the same.
Our secondary outcomes of OAB-q HRQL change score and UDI-6 change score were not significantly different between the groups (Table 3 ). Both groups had negative OAB-q HRQL change scores, indicating similar improvements in quality of life postoperatively for the patients undergoing isolated AA repair and isolated P repair. Linear regression analyses confirmed these findings, even when adjusting for preoperative OAB-q HRQL along with the other variables listed above.
DISCUSSION
Overactive bladder and POP are prevalent conditions that commonly coexist. 5 Our data confirm that women with OAB who undergo surgery for POP repair experience decreased severity of symptoms and improved quality of life. We have shown that this improvement occurs in the acute postoperative period. Additionally, women with OAB who undergo AA repair with or without concomitant midurethral sling were found to have a more significant improvement than the women undergoing P repair with or without concomitant midurethral sling; however, this difference did not persist in adjusted analyses.
Overactive bladder is a condition defined by a patient's symptoms. Previous studies have shown that symptoms may not correlate with objective measures of bladder function, and Symptom severity range is 0 to 100, with higher score indicating greater SS; HRQL range is 0 to 100, with higher score indicating better quality of life. *n=103 for AA, n=30 for P. †n=129 for AA. ‡n=112 for AA, n=32 for P. §n=128 for AA. ||n=111 for AA, n=32 for P. Symptom severity range is 0 to 100, with higher score indicating greater SS; HRQL range is 0 to 100, with higher score indicating better quality of life. thus, it is important to assess symptom burden when evaluating patients with OAB. 26Y28 The OAB-q has been proven to accurately assess OAB-specific symptoms and OAB HRQL, and it has been shown to be responsive to therapeutic intervention. 22 We used a standardized, robust database with patient responses to the PFDI-20 (which incorporates the UDI-6) and the OAB-q, which are validated questionnaires commonly used by clinicians and researchers to assess patient-reported conditionspecific symptoms and HRQL. 27, 28 Previous studies have used variable methods to assess OAB symptoms, and most did not use the validated and OAB-specific OAB-q questionnaire. Concomitant use of both the UDI-6 and the OAB-q allowed us to compare both baseline and change scores in those questionnaires.
The only significant difference in baseline scores between the 2 groups was a higher CRADI-8 score in the P group. This higher CRADI-8 score reflects greater colorectal symptom bother in patients undergoing P repair. We did not find a significant correlation between prolapse severity and OAB-q subscale change scores. de Boer et al 6 found that symptomatic prolapse was an independent risk factor of OAB symptoms but did not have physical examination data to correlate with prolapse stage or compartment. Gutman et al 10 examined severity of prolapse and pelvic floor symptoms at baseline and were unable to identify a threshold of prolapse severity that predicted symptoms other than bulging/protrusion. A more recent study by Miranne et al 17 examining how prolapse severity affected OAB symptoms after prolapse repair found that severity of preoperative prolapse did not significantly change improvement in UDI-6 scores at 12 months postoperatively. However, in adjusted analyses, women with more severe prolapse (stage 3Y4) had lower odds of experiencing improvement in frequency or urge incontinence as compared with women with stage 1 to 2 prolapse. Miranne and colleagues 17 did not include patients undergoing concomitant sling surgery and did not account for anticholinergic use, which may explain the variation in results. In contrast, Fletcher et al 13 found no significant correlation between more severe anterior prolapse and persistent urge incontinence after prolapse repair. Our results support the findings of Gutman et al 10 and Fletcher et al 13 because the severity of prolapse did not correlate with severity of OAB symptoms. More investigation is needed to clarify the relationship between prolapse severity and OAB symptomatology.
The improvement in OAB symptoms experienced by our patients is clinically significant. Studies examining the minimally important difference on the OAB-q have suggested a change of at least 10 points or higher as the clinically relevant threshold for both subscales. 23, 24 Both the AA group and the P group had more than a 10-point improvement in OAB-q SS and OAB-q HRQL ( Table 2) . Interestingly, while the AA group had a significantly higher OAB-q SS change score in bivariate analysis (indicating a more significant improvement in OAB symptoms after surgery), this difference did not persist in adjusted analyses. The UDI-6 also showed clinically significant improvement in the postoperative period, with mean improvement in both groups of greater than 35 points. 24 Studies examining the specific site of prolapse repair and the effect on OAB symptoms are limited. de Boer et al 11 examined risk factors of OAB after prolapse surgery, and in their findings stated that urinary urge incontinence decreased more in anterior compartment repair compared with repair in other compartments. However, the authors acknowledge that their findings were limited by the fact that the majority of subjects underwent surgery in more than one compartment and they did not analyze isolated compartmental repairs. In our study, we have examined isolated AA repair as compared with isolated P repair in order to reduce confounding factors. Our results lead us to conclude that either type of prolapse repair will lead to improvement in OAB symptoms. Although this is encouraging for patients with OAB who are planning to undergo POP repair, the mechanisms behind this improvement are unclear, and further research is needed to gain a more detailed understanding of the pathophysiology behind how prolapse repair in any compartment leads to improvements in lower urinary tract symptoms.
Strengths of this study are the well-characterized study population, excellent follow-up, and utilization of validated patient-reported questionnaires. We obtained detailed data on perioperative characteristics, including use of anticholinergic medication, from medical records. We used validated questionnaires that have been rigorously tested. Previous studies have shown improvement in OAB symptoms following prolapse surgery at follow-up of several months to years. 11Y18,29Y32 We used a shorter period of observation to assess whether patients experience this improvement in the acute postoperative period. In doing so, we are able to attribute the improvement in OAB SS to undergoing prolapse repair since there are fewer temporal factors involved. Additionally, we also show that the improvement in OAB symptoms occurs relatively quickly after surgery, which is an interesting and novel result.
The limitations of our study include the retrospective design and potential recall and selection bias. Although this study is retrospective, patients did complete the validated questionnaires in a prospective fashion so as to limit recall bias. All subjects were asked to complete the questionnaires voluntarily, and, although most of our patients agreed to do so, there was a small population that declined and, thus, these patients are not reflected in our study. The acute time period of observation, while enabling us to directly attribute change to surgery, prevents us from determining OAB symptoms more than 6 weeks after surgery. Notably, the patients undergoing AA repair had a higher rate of concomitant midurethral sling. We accounted for this difference by including midurethral sling as a covariate in our linear regression analysis. Interestingly, when adjusting for this variable, any differences in change scores that we initially saw were no longer significant.
An important consideration is the inclusion of patients undergoing concomitant midurethral sling in the study population. By including patients undergoing midurethral sling, our results are probably more applicable to the general population of women with OAB who undergo POP repair as midurethral sling surgery is commonly performed at the time of prolapse repair. Our finding that concomitant sling did not significantly affect OAB symptoms in the postoperative period reflects the findings of previous studies conducted in patients undergoing prolapse repair with or without concomitant sling. 11, 14, 16, 30 In conclusion, this study shows that patients undergoing prolapse repair experience clinically significant improvements in OAB symptoms and related quality of life, as assessed via the OAB-q SS and the OAB-q HRQL. This improvement occurs within the first 6 weeks after surgery. Patients with OAB undergoing AA repair have similar improvements as compared to patients with OAB undergoing P repair, regardless of whether they undergo concomitant midurethral sling surgery.
